In 1947, Moeschlin' ' syndrome of the sea blue histiocyte'. The underlying biochemical abnormality was excessive and abnormal storage of phospholipids and glycosphingolipids in the viscera. In all cases, large histiocytes (20-60 I.L diameter) containing numerous bright blue granules (3-4 1L diameter) were seen in bone marrow aspirates using the Romanowsky stains. Jones (Table) .
In the smears of heavy smokers, sea blue staining inclusion material was present in the macrophage cytoplasm in 17/21 cases. In the remaining four cases, sea blue material was difficult to see but was identified in < 1 % of cells. These data also show the great variation in sea blue staining encountered; 8/21 smears showed sea blue staining in more than 50 % of the macrophages present. These were also smears in which cytoplasmic staining for sea blue material was most intense (Table) . The staining was always granular.
In 20/21 smears of non-smokers, sea blue material was undetectable, but in one case it was present in 15% of the cells. The intensity of staining of this individual's cells was weak. The difference between the smoking and non-smoking groups is highly significant (P < 0.001 (X2 test)).
PLEURAL ASPIRATE MACROPHAGES
Smears of pleural effusion cell pellets, obtained from a dozen patients with malignant disease and varying smoking habits, have been examined. Sea blue material has never been seen.
CYTOCHEMISTRY
Further cytochemical data were obtained to confirm the identity of the blue staining inclusions in the Romanowsky preparations.
Perl's stain
The blue inclusions on the Romanowsky stain did not stain for free iron. Figure 2b shows the same field as Fig. 2a but after decolorisation and subsequent staining with Perl's stain (from case 1).
Sudan black stain Sudan black positivity was present only when sea blue inclusion material was also present and of similar granular deposition (Fig. 3) (from case 1).
Periodic acid Schiff stain
Alveolar macrophages showed variable positivity for PAS in both smoking and non-smoking populations. Sea blue staining granules were PAS-positive. Figure 4 demonstrates PAS-positive granules in sea blue containing macrophages. Acid phosphatase and butyrate esterase stains These two staining techniques for lysosomal enzymes showed heavy, dense, granular deposition in both smoking and non-smoking populations.
FLUORESCENCE
Unstained macrophages from populations containing sea blue inclusion material showed autofluorescence under the ultraviolet microscope. ELECTRON MICROSCOPY Alveolar macrophages from populations containing sea blue inclusion material were examined by electron microscopy. 'Lamellar bodies' were an obvious feature in the cytoplasm of these cells (Figs 5 and 6 ). 'Fingerprints' were also observed (Fig. 7) . Not enough non-smokers were studied for a conclusive comparison to be made. Lamellar bodies appeared osmiophilic, but nonosmicated comparison preparations were technically difficult and results unsatisfactory. Discussion The present work demonstrates sea blue granules confined to one peripheral tissue macrophage population (viz, lung macrophages) in an 'aberrant' but not necessarily diseased group of subjects (viz, smokers). The biochemical abnormality in the previously described cases of 'sea blue histiocytosis' has been one of lipid metabolism. Phospholipids, often sphingomyelins, have been present in excess in these patients.2 3 Sphingomyelins are composed of a fatty acid, phosphoric acid, and both choline (HOCH2CH2N(CH3)30H) and sphingosine. Choline forms the nitrogenous base for the lecithin family of phosphatides.9
Pulmonary surfactant is probably a mixutre of lipids of the lecithin family, and dipalmitoyl lecithin may be a lipid normally unique to the lung.'0 Animal work suggests that pulmonary macrophages normally function in the uptake and hence turnover of surfactant.10 11
In 1972, Finley and Ladman12 reported a deficit in surfactant recovered in the lavage effluent after endobronchial lavage in smokers. The level of surfactant rapidly returned to normal after cessation of tobacco abuse. They found no qualitative A reasonable conclusion was that smoking caused a shift in PC into the cells through both an increase in pulmonary macrophage numbers in smokers '4 and possibly also increased ingestion by individual macrophages. This latter possibility is contentious, but evidence is accumulating to support this concept'4 (Plowman PN, in preparation).
The data presented here show sea blue inclusion material to be a prominent feature in the cytoplasm of alveolar macrophages from the majority of heavy smokers. The numbers of cells containing sea blue material varied widely, but in 8/21 cases more than 5000 of cells were positive, the highest score being 92 %. The intensity of cytoplasmic staining correlated with the number of cells exhibiting the staining phenomenon.
In the non-smoking population only one person (who had been a non-smoker for two years and lived a mixed urban-rural existence) showed any sea blue material, and the score was comparatively low. If sea blue material was present in the other 20 cases examined, it was below the level detectable by light microscopy. The same was true of pleural fluid macrophages.
The identity of the blue inclusion material as the sea blue material described by Silverstein et al.2 was proved by other means. The cytochemistry data presented here confirm that the observed sea blue material is Sudan black positive, PAS positive, and autofluorescent-as described previously for sea blue material.3 15 16 There can be no confusion now with ingested iron (Fig. 2) .
The electron microscopic data demonstrated the 'lamellar bodies' described previously by Nicholls10 in her work on surfactant ingestion by rabbit alveolar macrophages and by Parker et al. 4 in their work on sea blue histiocytosis. These authors also described 'fingerprints' in the cytoplasm of the histiocytes, and we have demonstrated these in the cytoplasm of affected alveolar macrophages. ' Lamellar bodies' may represent unravelled 'fingerprints'. These structures seemed osmiophilic.
The granular deposition of the sea blue material on light microscopy suggested a lysosomal disposition, and the electron microscopic data demonstrated the structures just described to be membranewrapped. The cytochemical stains for two lysosomal enzymes (viz, acid phosphatase and butyrate esterase) also showed coarse granular staining. The intensity of staining of the macrophages was the same in both smokers and non-smokers for these lysosomal enzymes. This is perhaps unexpected.
The chemical similarity of surfactant to the phospholipids sequestered in the histiocytes of the patients described by Silverstein et al.2 suggested to us that intracellular surfactant might be the sea blue inclusion material observed here. This possibility is strengthened by the data of Finley and Ladman,12 who showed that there is a shift of PC into pulmonary macrophages in smokers.
The relevance of these observations to the chronic lung diseases of smokers is unknown.
